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(57) Methods and apparatus for removing blocking 
effect in a motion picture decoder. Boundary pixel val- 
ues of a current block and corresponding adjacent block 
are extracted. A mean value for the resulting difference 
values between the extracted pixel values of the current 
and adjacent blocks Is calculated. The calculated mean 
value is limited between and quantization step size. 
Th limited mean value is added to the each pixel values 
of the current block to generate a resulting output. In 
another aspect absolute values for the resulting differ- 



ence values between extracted pixel values of the cur- 
rent and adjacent block is calculated. The calculated ab- 
solute values are compared with the respective differ- 
ence values and threshold level to determine whether 
the current block contains an edge. The current block 
without the edge is selected, filtered, and outputted, in 
which the blocking effect due to a quantization error is 
removed without having distortion to the original data. 



FIG. 4 



CO 



CO 

cs 



40 



DECODED 
IN4AGES 



41 

I— 

CURRENT SLOCK 
H BOUNDARY PIXEL 
EXTRACTOR 



FRAME 
MEMORY 





ADJACENT 


BLOCK 


BOUNDARY 


PIXEL 


EXTRACTOR 




(45 



CURRENT BLOCK 
EXTRACTOR 



STEP 



-.1 
44 



36 




OUTPUT 
IMAGE 



UJ 



Printed by Jouve. 75001 PARIS (FR) 



I 



EP 0 808 068 A3 



EuropMn Patent 
Offiee 



EUROPEAN SEARCH REPORT 



Application Nuntei 

EP 97 30 3246 



DOCUMENTS CONSiDERED TO BE RELEVANT 



Category 



A 
A 

P.A 
P,A 



Citation of cteeumenl with indication, where appropnate, 
of relevant passages 



US 5 144 688 A (BOVIR AUN C ET AL) 

* abstract * 

* column 3, line 58 - column 5, line 25 * 

US 5 367 385 A {YUAN XIANCHEN6) 

* abstract; figures * 

* column 1, line 41 - colurm 2, line 51 * 

* coluimi 5. line 61 - column 7, line 19 * 

* column 9, line. 19 - column 10. line 42; 
claims * 

EP 0 5Q2 622 A (NORTHERN TELECOM LTD) 

* the whole document * 

EP G 585 573 A (IBM) 

* page 3. line 58 - page 4. line 14 ♦ 

EP 0 723 375 A (SAMSUNG ELECTRONICS CO 
LTD) 

* abstract * 

* page 4, line 38 - page 6, line 18 * 

EP 0 771 116 A (TOKYO SHIBAURA ELECTRIC 
CO) 

abstract * 

* page 3. line 13 - page 4, line 56 * 



The present seardi report has been drawn upfor al daims 



Relevant 
to claim 



1-10 



1-10 



1-10 
1-19 
1-19 

1-10 



CLASSIFICATION OF THE 
APPLICATION (tntoq 



H04N7/3O 
G06T9/0O 



TECHNICAL REL08 
SEARCHED (inLCLS) 



H04N 

G06T 



Piaom ol aaoTBh 

BERLIN 


Om of eampMien of the »Mcii 

25 February 1998 


EKaminer 

Gries» T 


CATEGORY OF CfTED DOCUMENTS 

X : partiau tarty ratovanl if takMi ^ne 

Y : particulariy f«4«v«nl if oonrtMnwJ wMi atol 

document of th« uamm category 
A : teohnoiogieal baolqgiound 
O I non-wiHtaii ifla^oBurs 
P : intormeduto ctociuiiMiii 


tw 


I - **»^»Pnno^Pl« undariying tha inmtion 

'^SwrthTSl^dBte '"^^ ^ P«M»had on, or 
D : doeufiMnteited In ttM 4^ioatioti 
L : doeunwnt cited for Qthwr rMsons 




uuuuiiMni 



2 




Eturopaisches Pat ntamt 
European Pat nt Offi e 
Office ur peen d s br vets 



(57) Methods and apparatus for removing blocking 
effect In a motion picture decoder. Boundary pixel val- 
ues of a current block and corresponding adjacent block 
are extracted. A mean value for the resulting difference 
values between the extracted pixel values of the current 
and adjacent blocks is calculated. The calculated mean 
value is limited between ^ and quantization step size. 
The limited mean value is added to the each pixel values 
of the current block to generate a resulting output. In 
another aspect absolute values for the resulting differ- 




EP O 808 068 A2 



ai 



ence values between extracted pixel values of the cur- 
rent and adjacent block is calculated. The calculated ab- 
solute values are compared with the respective differ- 
ence values and threshold level to determine whether 
the current block contains an edge. The current block 
without the edge is selected, filtered, and outputted, in 
which the blocking effect due to a quantization error is 
removed without having distortion to the original data. 



(12) 



(43) Date of publication: 

19.11.1997 Bulletin 1997/47 

(21) Application nunnber: 97303246.9 

(22) Dateof filing: 13.05.1997 



EUROPEAN PATENT APPLICATION 

(51) Intel 6; H04N7/30 



(84) Designated Contracting States: 
DE FR GB NL 

(30) Priority: 14.05.1996 KR 9616005 

14.05.1996 KR 9616006 

14.05.1996 KR 9616007 

14.05.1996 KR96160t1 

(71) Applicant: DAEWOO ELECTRONICS CO., LTD 
Jung-Gu, Seoul 100-095 (KR) 



(72) Inventor: KInn, Sang-Ho 
Seoul (KR) 

(74) Representative: Neobard, William John et 
Page White & Farrer 
54 Doughty Street 
London WC1N 2LS (GB) 



(54) iUiethods and apparatus for removing bioclcing effect in a motion picture decoder 



FIG. 4 



.35 



CM 

< 

GO 
CO 

o 

00 

o 

GO 



40 



DECODED 
IMAGES 



FRAME 
MEMORY 



41 

L_ 

CURRENT SLOCK 
BOUNDARY PIXEL 
EXTRACTOR 



42 



ADJACENT BLOCK 
BOUNDARY PIXEL 
EXTRACTOR 



45 



CURRENT BLOCK 
EXTRACTOR 



STEP 



44 



-1. 



43 



MEAN 
VALUE 
CALCU- 
LATOR 



44-1 



44-3 




MiN 



44-2 




ma: 



LIM 



44-4 



46 



/ 



OUTPUT 
IMAGE 



Q. 
LU 



Printed by Jouve. 7S001 PARIS (FH) 



EP 0 808 068 A2 



« 



O eription 



The present invention relates to methods and apparatuses for removing blocking effect caused by quantization 
error in a motion picture decoder. uy Huanii^auon 

In general, the amount of data associated with visual information is so large that its storage would require enormous 
storage capacity. Although the capacities of utilizing several storage media are substantial, the access speeds are 
usually inversely proportional to the capacity. Storage and transnnission of such data require large capacity and band- 
width. To eliminate the need for large storage capacity, there Is an image data compression technique which reduces 
the number of bits required to store or transmit image without any appreciable loss of data 

The image data compression removes redundancies contained in image signals. The redundancies comprises a 
spectral redundancy among colors, a temporal redundancy between successive screens, a spatial redundancy be- 
tween adjacent pixels within the screen, and a statistical redundancy Here, a method of image coding for removino 
the spatial redundancy is transform coding, which divides original input images into small size blocks and orocesses 
them individually. K-^^^aaoo 

In the transmitter, each blocks of original image is converted by the transform coding and transform coefficients 
are generated. The transform coefficients are quantized and transmitted to the receiver. In the receiver the transform 
coefficients are inverse quantized and converted so that each blocks of original image is regenerated 

Fig. 1 shows a block diagram of a conventional digital motion picture coder/decoder, which is widely used in imaoe 
processing system such as a High Definition Television (HDTV). 

""'S; ■ P''^^"™ comprises a differential image generator (DIG), a discrete cosine transform unit 

(DCT unit), a quantizer (Q). a variable length coding unit (VLC unit), an inverse quantizer (IQ) an inverse discrete 
cosine transfomi unit (IDCT unit), an adder (ADD), a frame memory, a motion estimator, and a motion compensator 

In DIG. a current image and a predicted image are inputted, and a differential image is generated The generated 
differential image is outputted to the DCT unit to be divided into blocks. The DCT unit processes every btock into DCT 
coefficients. The DCT coefficients are then quantized according to a quantizatton step size in the quantizer The quan- 
tized coefficients are coded according to the Huffman Table in the VLC unit. The quantized coded coefficients are then 
transmitted to the channel. ' 

The predicted image inputted to the DIG is obtained as following. First, quantized DCT coefficients from the Quan- 
tizer are quantized inversely in the inverse quantizer The inverse quantized DCT coefficients are converted to imaae 
data in the IDCT The converted image data are inputted to the adder. In the adder, original images are regenerated 
by using the transformed image data and previous image data from the motion compensator The regenerated imaaes 
from the adder are stored in the frame memory. From the frame memory, the previous images are outputted bv delavina 
them in frame units. In the motion estimator, the previous image signals from the frame memory and the current imaae 
signals are compared for difference between the two frames, and a motion vector is generated. In the motkjn comoen- 
sator. the predicted image having a pixel value similar to the current frame is outputted by shifting the prevbus imaae 
signal outputted from the frame menrrary as much as the motran vector = r » 

In the motion picture coder like the above, intra-mode frames are coded and transmitted. However in the case of 
inter-mode frames, differential signals obtained through the motion estimation and the motion compensation should 
be coded and transmitted in order to decrease the transmisskxi rate. To solve the above problem, a switch is disposed 
between the DIG and the motion compensator Accordingly the switch is opened when the intra-f rames are inputted 
and the switch is ctosed when the inter-frames are inputted. 

The motion picture decoder comprises a variable length decoding unit (VLD unit), an inverse quantizer an inverse 
discrete cosine transform unit (IDCT unit), an adder, a frame memory, and a motion compensator. 

In the motion picture decoder, the input image signals are decoded by the VLD unit. The decoded signals are then 
quantized inversely by the inverse quantizer The inverse quantized image data are converted inversely by the IDCT 
unit to be outputted to the adder. The image data from the adder are stored and delayed in the frame memorv. The 
consequent stored delayed data from the frame memory are outputted to the motion compensator in order to be com- 
pensated with reference to the previous images. The compensated signals are then outputted to the adder 

The intra-mode frames and inter-mode frames are regenerated according to the switch disposed between the 
adder and motion compensator. Namely, in case of the intra-mode frames, the output data from the IDCT unit are 
directly outputted to the adder However, in case of the inter-mode frames, the output data from the IDCT are added 
to the previous image data from the motion compensator and the resulting data are transmitted to theadderto reqen- 
erate a current image signal. 

In the decoded digital images like the above, blocking effect occurs near to discontinuous boundary between 
b ocks^ The occurrence of this blocking effect Is generated during the transfomi coding process of the divided blocks 
of digital images. Further, when the quantization step size is expanded during quantization, the quantization error 
increases and the blocking effect in the discontinuous boundary between blocks becomes even more apparent 

In view of the foregoing, it Is an object of the present invention to provide methods and apparatuses for removing 
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blocking effect due to a quantization error in a motion picture decoder having ioss to the original image data. 

In order to achieve the above object, the present invention provides a method tor removing blocking effect In a 
motion picture decoder comprising the steps of extracting boundary pixel values of a current block; extracting boundary 
pixel values of each adjacent block; extracting difference values between boundary pixel values of the current block 
and boundary pixel values of each adjacent block; calculating the mean value for the difference values; limiting the 
mean value between - -J quantization step size and^ quantization step size; and adding th limited mean value to each 
pixel value of the current block to output an Image, 

In addition, an apparatus for removing blocking effect in the motion picture decoder of the present invention com- 
prises a frame memory for simultaneously receiving and storing decoded image signals in frame units and a corrected 
feedback current block with removed blocking effect; a current block boundary pixel extracting means for extracting 
boundary pixel values of the current block of frames stored in the frame memory; an adjacent block boundary pixel 
extracting means for extracting boundary pixel values of adjacent blocks of frames stored in the frame memory; a Vnean 
value calculating means for calculating difference values between boundary pixel values of the current block and of 
the adjacent blocks, and a mean value of the difference values; a mean value limiting means tor limiting the mear»- 
value between quantization step size and^ quantization step size, and outputting the limited mean value; a current 
block extracting means for extracting current block of frames stored in the frame memory and outputting pixel values 
of the current block; and an adding means for adding the mean value from the mean value limiting means to each pixel 
value of the current block from the current block extracting means, outputting the corrected current bkxk, and feeding 
back the corrected current block to the frame memory. 

In another aspect, the present invention provides a method for removing blocking effect In a motion picture decoder 
comprising steps of extracting boundary pixel values within a current block and each adjacent block; calculating ab- 
solute values for difference values between boundary pixel values of the current block and boundary pixel values of 
each adjacent block; detecting whether a boundary of the current block is an edge or not, by comparing the difference 
values, the absolute values, and a threshold level to each other; and extracting corrected pixel values by filtering one 
pixel value of boundary pixels of the current block and a plurality of upper and lower pixels referencing the boundary 
pixel of the current block as a center if the boundary pixel values of the current block is uniform (not an edge), othe rvvise 
extracting directly boundary pixel values of the current block if the boundary pixel values of the current block is hot 
unifomn (an edge). 

In still another aspect, the present invention provides an apparatus for removing blocking effect comprising a frame 
memory for receiving and storing decoded image signals in frame units and a corrected feedback current block vvith 
removed blocking effect; a current block boundary pixel extracting means for extracting sequentially boundary pixel 
values of the cun-ent block stored in the frame memory; an adjacent block boundary extracting means for extracting 
sequentially boundary pixel values of adjacent blocks stored in the frame memory; an edge detecting means for out- 
putting a first selection signal if the boundary pixel values of the current block are not an edge, whereas outputting a 
second selection signal if the boundary pixel values of the current block are an edge after receiving pixel values of the 
current block and boundary pixel values of an adjacent block; an input pixel extracting means for outputting in parallel 
a boundary pixel value of the current block and a plurality of upper and lower pixel values referencing the boundary 
pixel value of current block as a center in accordance with an output order of boundary pixel values of the current block 
from the frame memory; a selecting means for inputting pixel values from the input pixel extracting means to a bou ndary 
pixel filtering means according to the first selection signal, and inputting directly pixel values from the input pixel ex- 
tracting means to the frame memory according to the second selection signal; and a boundary pixel filtering means 
for feeding back corrected boundary pixel values to the frame memory by filtering the output pixel values from the 
selecting means. 

The above and other objects, features, and advantages of the present invention will be apparent from the following 
detailed description of the preferred embodiments of the invention in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a block diagram illustrating a conventional motion picture coder and decoder; 
Figs. 2A to 2D are views illustrating loss of an information due to a quantization error; 

Fig. 3 Is a block diagram illustrating a motion picture decoder comprising an apparatus for removing blocking effect 
in accordance with the present invention; 

Fig. 4 is a block diagram illustrating an apparatus for removing blocking effect in accordance with a first preferred 
embodiment of the present invention; 

Fig. 5 is a view illustrating transformed 8x8 pixels of current block and upper, lower, left, right adjacent blocks; 
Fig. 6 is a block diagram illustrating an apparatus for removing blocking effect in accordance with a second preferred 
embodiment of the present invention; and 

Fig. 7 is a view Illustrating a plurality of pixel extracted from boundary pixels of a current block for describing an 
operation of an input pixel extractor in Fig. 6. 
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Reference will now be made in detail to the present Invention, examples of which are inu<5tr«t«H in tho o.^^ r.^ 
dr^„rever possible, the sa^^ 

Flgs^2A to 2D show a process of an information loss due to a quantization error. When a OCT coefficient is 
quantized according to a quantization step size, the quantized OCT coefficient Is expressed by SpV^^-ft? w 
Gaussian symbol ). For example. In Fig. 2B. the quantized DCT coefficient value is QF=1. if the rangrof the DCT 
coefftcent F ,s| x step ^ F <| x step. As shown in Fig.2D, the inversely quantized coefficient vaLTs dl term^nei 
by expression P=1 x step when the above quantized coefficient value QF=1 Is quantized JBrse^ t^S^^T. 
diffe^nce (. F-F'l) between the original DCT coefficient value F and the inversely qu^tfzed DcTclS^^^ 

■ ^ TT- ^ "'^^"'^ "^^^""^^ comprising an apparatus for removing blocking effect 36 of the oresent 

invention, which ,s connected to an end portion of the decoder in Fig. 1 . Decoded image signals and a qlntlzed ieo 

ZlTr ^'T^T^ ''^'"^ 3« t blocking SecH the Image 

signals are removed and the corrected Image signals are outputted image 

Fig. 4 shows a first embodiment of the apparatus for removing blocking effect 36. The apparatus for removlno 
booking effect 36compnsesaframe memory 40;acurrentblockboundarypixelextrac^^ 

Themeanvaluelimrter44compnsesamumply44.1formultipVingquantlzedstepsizebyl;aselector44-2forsel^ct^^^^ 
and outputting a minimum MIN; a multiply 4« for multiplying the quantized step size by -4 and a se^ector^4 for 
selecting and outputting a maximum IVIAX. ^ ana d seiecior tor 

Fig. 5 shows 8 X 8 pixel current block, adjacent upper, tower, left, and right blocks and boundary pixels between 
each block. Here the cu^ent block for removal of blocking effect is illustrated. The boundary pixels wnhe cuTren" 
block correspond to the boundary pixels ^A, of the upper adjacent block A. The bounda^^pixels b i o he cu ren 
b ock correspond to the boundary pixels Bo-B, of the left adjacent block B. The boundar^ pixels clc^o Te cu ren 
block correspond to the boundary pixels Co-C, of the lower adjacent block C. The bounda^ pixels o he cu ren 
block correspond to the boundary pixels D0-D7 of the right adjacent block D current 

In Fig. 4. the decoded image signals are Inputted and stored in the frame memory 40 in frame units In the current 

J^ITh T"^"^"' • P*^^'" ^"'"^^ ' °' "^"^^^^^ "^'^^^k. Which lies between the cu ren^b lock 

and the adjacent blocks are extracted from the frame memory 40. Namely, 32 boundary pixel values C^ Ct^T- 

7, do-dy are outputted sequentially from the current block boundary pixel extractor 41 «H) "7. oq «»7. Co 

In addition, by the adjacent block boundary pixel extractor 42. boundary pixels values m of the adjacent blocks 
Which lies between the current block and the adjacent blocks are extracted f ram the frame merioryTName.v 3, 

"racto74r ' ^"""^ ^^^"^"''^"^ adjacentSlndrr? ^Jixel 

In the mean value calculator 43. the pixel values € of the current block and the pixel values m of the adiacent 
blocks are sequentially inputted. Each difference value €-m between the inputted pixel values is ca^cubtedL th?™" 
value calculator 43. Further, a mean value for each difference value is cateula^ ar^d i^red^^^^^^^ vat^ 
calculator 43. The mean value is obtained by the following expression. °upunea rrom tne mean value 

Equation 1. 

M=:^r2:(^.-ini)l 

'^^ ,=0 

1 ' 7 7 

= 32[Z-(a'- Ai) +X(l>«-Bi) +2;(ci-Ci) +X(di-Di)] 

'=0 /•«o ,=0 

The above equation 1 is applied when there are 4 adjacent blocks. However, when there are 2 or Sadjacent blocks 
the mean value is obtained by dividing all the added boundary pixel values by 24 or 16 respectiv L 
• . ^fJ" ^" "^l^^ ^' I^^ ""^^ ^"^ ^ quantization step size are inputted. The Inputted mean value 

iVluTuM r^^^^^^^^^ '''' ^ ""^'"""^^ " '''' "^-^ value limfter4i rdti; i:iSS r^ean 

va ue LIIW is outputted. Namely, in the minimum selector 44-2, the mean value is compared to maximumi x steo to 
select a smaller value. In the maximum selector 44-4. the smaller value obtained from the minJZ seteftor 2^2 Is 
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compared to the minimum -1 x step to select a bigger value. The limited mean value LIM from th maximum selector 
44-4 is outputted to the adder 46. 

In the current block extractor 45. the current block is extracted from the frame memory 40. 64 pixel values of the 
extracted current block are sequentially outputted to the adder 46. 

s In the adder 46, the limited mean value LIM fi-om the mean valu limiter 44 is added to each pixel value of the 

current block outputted from the current block extractor 45. The added and corrected current block is inputted into a 
display processor (not shown). In addition, the corrected current block is fed back to the frame memory 40. In the frame 
memory 40. the stored current block is replaced with the corrected currect block from the adder 46. This corrected 
current block is used for removal of blocking effect in the next block. 

10 Another method for calculating the mean value utilizes a threshold level TH. TH prevents a damage in edges of 

original image during the removal process of blocking effect. To obtain the mean value Rfl. the threshold level is deter- 
mined and an absolute value from the difference value between boundary pixels smaller than the threshold value is 
selected. For example, when a 256 level image is coded/decoded, the threshold valui9 is obtained as the following. A 
range of quantization error falls within -4 to 4 when the quantization step size 8 is utilized, and a range of the absolute 

IS difference between boundaries of blocks can be predicted to be 0 to 8. Further, a mean absolute difference between 
the block boundary is determined to be 4 if the quantization error is an unifonm distribution. Accordingly the threshold 
level greater than 4 is selected since the threshold value must be greater than the differences of the boundary pixel 
values. Namely when the determined threshold level is 4 and the absolute value 1 €| - nij I of differences between the 
boundary pixel values of less than or equal to 4 is selected to yield a mean value M. At this time, the mean value M is 

20 obtained by the following expression. 



Equation 2. 

if ( |€i - mj < TH ) { S=S + (€j - m, ) C=C + 1 } 




(S and C are initialized to 0 at each block) 
30 The obtained mean value is inputted into the mean value limiter 44 for limiting the mean value within the range of 

quantization error. 

Fig. 6 shows a second embodiment of the apparatus for removing blocking effect. When there is a drastic difference 
betw en the boundary pixel values of the current block and the boundary pixel values of the adjacent blocks, the 
difference is attributed by either quantization error, which is occurred during transform coding or non-uniform (containing 
35 edge) current block. It is not desirable to indiscriminately utilize blocking effect removal process in existence of this 
difference, since the current block containing an edge would be distorted by the process. The second embodinnent of 
the apparatus for removing blocking effect provides system for differentiating non-uniform block form uniform block to 
selectively remove blocking effect caused by the quantization error. The apparatus for blocking effect comprises a 
frame memory 60, a current block boundary pixel extractor 61 , an adjacent block boundary pixel extractor 62, an edge 
40 detector 63, a boundary pixel extractor 64, a selector 65, and a boundary pixel filter 66. 

In the frame memory 60, the decoded image signals are stored in frame units. The stored pixel values in the frame 
memory 60 are corrected by boundary pixel values of the feedback current block. When corresponding bbcks are 
corr cted, the corrected frame is outputted from the frame memory 60 to a display processor (not shown). 

A role and an operation of the current block boundary pixel extractor 61 and the adjacent block boundary pixel 
45 extractor 62 are same as the current block boundary pixel extractor 41 and the adjacent block boundary pixel extractor 
42 of the first preferred embodiment. 

In the edge detector 63, boundary pixel values € of the current block boundary and boundary pixel values m 
adjacent blocks are inputted. According to the quantization step size, a first selection signal is outputted if the boundary 
of the current block is uniform (not an edge), whereas a second selection signal is outputted if the boundary of the 
so current block is not uniform (an edge). After extracting absolute difference values between the boundary pixel values 
of the current block and the boundary pixel values of the adjacent blocks, an edge is detected by the edge detector 
63, if all the absolute difference values are less than equal to the threshold level, the edge detector 63 determines that 
the current block is uniform (edge free) and the removal of the blocking effect is needed. If the absolute difference 
value is greater than the threshold value, th current block is detemnined to be non-uniform (containing edge) and the 
55 removal of the blocking effect is not needed. 

For example, as in Fig. 3, consider that there are 4 adjacent blocks to the current block and the threshold level is 
4. in the edge detector 63. 32 boundary pixel values €j, ao-ay, bo-by, CQ-Cy, do-dy are inputted sequentially from the 
current block boundary pixel extractor 61. In addition, in the edge detector 63. 32 boundary pixel values mj, A -Ay. 
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g) a boundary pixel filtering means for filtering pixel values form said selecting means and feeding back cor- 
rected boundary pixel values to said frame memory. 

9. The apparatus for removing blocking effect in a motion picture decoder of claim 8. wherein said edge detecting 
means comprises: 

a subtracting means for calculating difference values between boundary pixel values of said current block and 
said adjacent blocks; 

an absolute value calculating means for calculating absolute values for the difference values; and 

a selection signal generating means for outputting a first selection signal if all absolute difference values are 

less than or equal to a threshold level, whereas outputting a second selection signal If any of ail absolute 

difference values is more than the threshold level, by comparing the absolute difference values and a threshold 

level. 

10. The apparatus for removing blocking effect in a nnotion picture decoder of claim 8, wherein said boundary pixel 
filtering means is a low pass filter. 
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